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The invention discloses a method of providing a cDNA containing the 
whole of the information on the primary structure of a protein by selectively 
synthesizing only the complete-length cDNA that contains a sequence begin- 
ning with the cap site of a mRNA. The process for produdng an intermediate 
for the synthesis of the complete-length cDNA comprises the step of treating 
a kRNA extracted from cells with an alkaline phosphatase to eliminate the 
phosphate group from the 5' end of an uncapped incomplete-length mRNA, 
the step of decapping from the 5' end of a capped complete-length mRNA, 
and the step of linking the 5'-end phosphate group formed in the above step 
to either the DNA oligonucleotide represented by the following general for- 
mula (I) or a DNA-RNA chimera oligonucleotide by means of a T4RNA li- 
gase to selectively add the DNA oligonucleotide or DNA-RNA chimera oli- 
gonucleotide having an arbitrary sequence to the 5' end of the complete- 
length mRNA: 5'-dN,.dNrf -dNn,-N|.N2-''' -Nn-3', wherein dN re- 
presents a deoxyribonucleotide selected from among dAMP, dCMP, 
dGMP and dTMP; N represents a ribonucleotide selected from among 
AMP, CMP, GMP and UMP; represents a phosphoric ester linkage; 
m represents an integer of 1 or above; and n represents an integer of 0 or 
above. The process for synthesizing a complete-length cDNA comprises 
linking a double-stranded DNA primer having a dT tail by annealing to 
the poly (A) tail of the 3' end of the complete-length mRNA having the 5' 
end to which the DNA oligonucleotide r DNA-RNA chimera oligonude- 
otide have been added as described above, and then synthesizing a single- 
stranded cDNA complementary to the complete-length mRNA by means 
of a reverse transcriptase. 
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DNA - R NA^^ 9 



T4RNAy«— tf 



(57) 

. ^^mit. ^JiS*>^>iattlL/cniRNA5:T;i/:b U*X:7T^'--if-eMLT. 
# y*«oi>TV^^i.^:^^±Sm RN ACO 5 ' ^^i^iV >mS^m^ir^X, 

nut. i^xmtCcfcU^fiSL/cS' 5^i^U>@&Stc. TIB^ [13 Ir^S^xSD 
NA2|-U:^5?i7U*f^ KXtiDNA-RNA ^p^52^yrf5?^^;i■^KS: T4RNA U 

^ CI] 

5' -dNi-dN2-- • --dNm-Ni-Ng 1^-3' [ I ] 

{tztzL. dNiidAMP. dCMP. dGMP. dmP(D^^tni)^(D7^:^^t/ V t^?^ ^ ly 

N {±AMP . CMP . GMP . UMP (O^^lrtii^OV ^ ly^i" \^^. -M 

msctrmt. ) 

ttDNA-RNA:^^ 5d"U =f U;d-9=- Ki5#iP$n;t^±gm RN A® 3 ' 
5S«(DjKyA7^-;l/{c. dTx- ^l^^^rS-^^DNA-Z^-r v-tT--;]/ 

Uttfia^rfegmRN A(-*aMW«:^--^Ic DNAS: 
5 C i: *^ t>^S c D N A cD-^^:&^ ^ L fc. 
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BJ -^-^^ 

BR -/ 7 if JV' 
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CP 4>*r 7 i/ ^ ^«is 
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CH X >f X 
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PL .if — 7 K 
FT .-K/V >. iffl^ 
RO /W — -^'^ T 

RU o ->rit» 
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SE XO* — ft' 
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SN ^ * ;ir/i' 
TD -f- ^ — K 
TG h ~ 3- 
UA 7 -f -^ 

US «a 

uz ^ X ^ >^«ia 
VN -y X ^ 
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^^^(OT^yiigBa^lHt^fi. mRNAfcn- K;S5*uTv^«. ^^oTmRNA 
SrDNA. (cS§g|?L>bt)©, f 'a:*5*»cDNA (*B*|DNA ) Sr^^LT^^itf. 

aK<D-»:fi|J£1f^S::i:T-^ticDNA$:^fia-rSwi:-CfeS. ^±JkmRNA{i5 
5? •eS:#t^cDNA^i^±:gcDNA^;II^^^t^T^^S. ^^:lcDNAiS^J^T- 

NA© 5i». =& cDNA Bf-S: - I- T ^ . 

^»£*S*ii:<ffi^'^'^>i^TV^;SGubler-Hoffman^[Gene 25:263-269(1983)3 T:^ 
^tyhcDNAti, 5^Sir^^*Sjgz U , ^:i::RcDNA$:^figtSCi:{iaj3f5'Ji:(rN. - 
Okayama-Berg^SCMol.Cel I.Biol. 2:161-170(1982) ]l±. %±^zmk^%^$i 
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^— lIcDNA'Sr-^^L^c^. cDNA© 3 ' 5^^{cdCx-;U$r#i)P-r S r L 
w(7):;^?5feT:l±. ^— ^cDNA^fig;6S^tf T^±LTt.^St)^D{r=tdCT- 
m R N A tc *3f5l- :f ^:^:gcDNA% ^fig $ 

3fi:i^?l|^e»l±. «S3t?9f^Oi^J^, ^+ry-/Srl^Sbfe^:i::amRNAtcDNA 
:^-y U:^5=-KX{iDNA-RNA # >t 7 ^ U l^^ir^ K * #in-r * C i: tr i: 

e 

BMLX. ^ y ■7"':6So(,NTt^?&:t^^^^fimRNA<D 5' U V^S'I: 

^^-r-SXigi:. if ^ >y -/dS^i^TV^^^rirSin RNA(D 5 ' t> ^ + 

^^5tl.SDNA:i- y d'5ii' U:t5^ KXtiDNA-RNA v U =f 5? K?SrT4 
RNA U**— IffCfcoT^i^^lt, ^:i::gmRNA®5' ^«lc3i^e<)U-ffii£(DSB 
M^:5t•r'5DNA:^^ D d'5t.i7 KX14DNA-RNA 7 :t y =f ? :t K5r 

5'-dNi-dN2 dNm-Ni-N2 1^-3' [I] 

itzf-L. dNlidAMP. dCMP, dGMP, dm?(D\^^1riM^<D'f:^^iy V 

:tg^F'&, N liAMP . CMP . GMP . UMP (D^-^-fni^(DV:i^}l^ U±'fVi. - (± 
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A;j- U rf 5t Urd-f- K3U±D NA- RN Adf^ 5 ;d- U =f 5t Ki«#iD$ 
/-^±:ginRNA0 3' 5f?^<D/J< U Ax-^HC d T-r-;u€:%-r S:n;fciiDN 
A:/7-f v-S:7--;l/$-&. J?:vNT?3!e!!g¥S^^liJ:Ui(ff5^±:gmRNA{i|S 

S«>{c. *:^B^I±. ±135^^590) c DNAO^^:&^lcfc^,^T. ItflB^ [I] 
-Cg^5i^SDNA2^l; =f5?^ l/;d-5^ KXtiDNA-RN A:Jf ^ 5 :t U n*? U';^• 
-:*:MDNAy5-r v-i:mRNA-c DNA/s-ry;-;' KCDj® 
A(r^^^1-SXS^$-t>fZ#t>. ^±:gc DNASr-^t?MmA-^^^?-®Mai:& 

^ K $ i± -2) X S =& ^ -f S T? -5 . 

l!2{i. ^ U;d-5^KSr^igL/cmRNA$:^^tzLT. cDNASr-^ 

tj'StS. ^— ©|5g{±, dri' y(Do^^/::mRNA{-. jglRfi^J D N A :d- U =f ? ^ 
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til5|5S. Cl<DX@tzfeVNT. ^:i:«mRNA{i{i-?-® 5" ^^tc^ -V y y^jg^s 
+ y :^fllJa5rW$'5:v\ 5F^±Sm RN A© 5' 5KS8©**S3l^6*Il;JUiy ^SJ-fb 

nzixa 

^HXm 

TIBS?: [I] T-^snSDNA:;d:y:f5J^l';t9^KX{±DNA-RNA^p<5 
;d-y=f5?^U2|-g^K?:. df+ 5/yS:|^*L;t^^«niRNA® 5' 
T4RNA U if -feffi V^TJlig-r 

5'-dNi-dN2 dNm-Ni-lfe 1^-3' [I] 

(ZwT, dNI±, dAMP. dCMP. dGMP. dTMP<DV^-f *T,;6*®-r:d-^'> U jK5? ^ 
KS:. N {±. AMP , CMP . GMP , UMP CDl^1*ti*^<75 U /K 5t f- K - ti U 

uc^^-r. ) 

^:tf^KSa3?!l®«?{::flII®S^RE 1 ©^ii^H5fi:6S'><c < i:%--@im-^*tv5 z 

MIS^^RElti. DNA-RNA yN^C 7 U y K5:^l^L'Si.^%,(DT**i. 
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=r3?^ U;f 5=- KXtiDN A- RNA^^ 5 :^'J 3*5? ^ ^9=- K 5:#iin 36^ 
^^±:ginRNA©5' 5^«g{±||-xmt- ± Oltt U ^ffit-ft^ tlT^KS^Sil 
^N-Sfcit), DNA:j-U rf^^i' KXtiDNA-RN A^>( 7 'J 1^:^ 

9^K{4'hflinSti.'S:V^. tifoT, DNA;d-y.=f?^ U;r5^KX{±DNA-RNAde 
^ ^;d-y Kti/ ^:fe:^mRN ACD 5 ' *®{-(Dc5^5S^6<J{r#in$ 

JSife. T4RNAy;!j--lf{c.j:5ig-&li. DNAi:RNAi:(7)iig-&J:»J%R 
NAi:RNAi:OD^^©:&3&s-fig6^[c^^/&S]^v^<DT^ DNA-RNA^^ 72^ 

w 3-e^V^t.t^SDN Ad- y U:d-5=- K JZ. liDNA-RNA y V 

Jfefe. DNA-RNA#^7:d■yd'5^^'^:^-5=■KI±^ -^-co-g-^ttS 

;t y 3*5? ^ F5rmRNAH*g-a-T-SSJS:trfet^T{±. ;r y =f7^ 

K=&. mRNAc^=£;H5c{cjt^::^iiMt^-2)wt:6Sg^ 

m-Si!^T?iSSSLfcDNA:d-y =f5J^l/:i-5=-KX{±DNA-RNA ^ rfj? 
K#^mRNA$:. 3' nfflcodTx— ;i/;fe^-r 2f:0DNA y^-f 

v-i:7--;VLfcm, i3^lte¥l^il{-J:y^-^cDNAS:^^ig•rs. y^-f^-*: 
:^^-rS-;^MDNA li. :j-y rfj?^' h'Tfe-^T*, ftjgroil^llDN A^f 

$ K**roDNA ) -C^-pT%*^4i5?ici.\ :t y 3*? bsff" Kt±, -fb^-^^t-i 
■DT^fig-e#S. ZOD^^, nl± 1 0-3 0P3&SM*H.\ ^-#1*. ^57.^ 

dTx-;i/5:ftJPT'5-i:t-<l:yiSi![T?tS. CCD^^OnliS 0-7 0 
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^m^izt^tzisbiz. diT^- jvi^ma Lx^^tji\,^:^izm mmm r e 2 <Dm^^& 

^^pt£< imflr^-t^Z ilt^B^L\'\ RE2 (imRN A- c DNA>'N'< :7'y 

REl tKEZ (±^^coT%J:^^*s, ^ -y^'T REl 
RE2 {±|^l:^?^>s^^:^llA«^«). 

±iBm— XStc J; ^±SmRNA(z*iMW5fe^— He D N AO-g-figli^T 

^ A ^ ^ — Sr iii?-r s a (oxg-e s . 

5K^^^^1--5. tsflBMIS^^RE lJiOfRE2AS?SqtLJ5:<.>:^^C(i, V>i3 
-RXfT 4 DN A y i5—^^m^^^nmiz i y . ■tt3r.(Z)g^^5f5«?r^figt- s :i i: 

^HX^ 

y^-f^ — §:fflVNfei^-&-I?{±MJSS. 2|-y =f5?^ 1/;^^ K:^5 -f v-$)SV^{±D 
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RNaseH. ;^i^MDNA jKU;<7— tfl . :kmMMk y fe*?:^in t T. Mk m . 

TfB^iSM {- ^ ^^ -5 1) O T {± ^5: \ 

(1) mRNA©^|g 

7292HIB®) *^t>liigL/c7"7 7.5 K5m g^Notim'fbb)^:^. zn^mMizL 
X^-V>i3--^>^^>1 M±m^ y^hnm.^^^^ Mci'J^ RNA 5:lS8SLf-, 
Z(D^. m'i'G(5')ppp(5' )G ^: Hm<D y°a h ^-fVM*) IzmiULX, RNA ©5' M 

^600 ii^©fig{r^-A> K**^i*t>n;t. ^ =Ex;l/in R 

V isC^Tt; h U/rKV-AiJxX^^ynx'OPl oRNA ®ga>?li. 0 0® 

e 

(2) DNA-RNA ^ >^ y :t V d ^ {7 9 VO)-^^ 

T^xm^n^:i-V l^:^-^ K^DNA ^^)^ (77°^^ K/W ^Ti^XxA 

5' -dG-dG-dG-dG-dA-dA-dT-dT-dC-dG-dA-G-G-A-3' 

RNA ^^mmt. ^=.>7.-3itm<Dm^. m ^^^ma. r-fy^ K/W:r 
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7- ai^i (3 : 1 ) ^5ST?^ U tB L 7^:^, THF 4" 5 5, "C 1 O^P^*aaLT 

(3) DNA;ty K<D^^ 

e 

5' -dG-dG-dG-dG-dA-dA-dT-dT-dC-dG-dA-dG-dG-dA-3' 

(4) DNA»f)t:7^7-f v-©i3S? 

iKJ6 OM©dT-r-;i/#inLfzpKA 1 ^i'^'-y^-f^- (!f$^5p4- 1 1 

7 2 9 2 mzmm loonsi:. 10 0 ^.^mmnmBA^. i -^M-ft l 

. 1. 5%7:^fP-7.^*;i/m^^i6c*Ht> dTx-;V?r^1-«>*?j5 0 0 b p® 

e 

ne^. 100 mM Tris-HCI (pH 8){r^ML, RNase U 7fi&3^7 

:^ h y t'i^ (pH 6.0) , ImM EDTA, 0.1% :i )\/i3-f Vol^ J -)V. 0.01 % T 
riton X-100 ?§5Bc«-?tj5?tfc. Zfiiz. An^^iStr D7)-vX 7 r ^ — t* (xtf 
•t>^f— ri'y' DS^-XitSg) imfi[5r^iintT. 5^1:1 0 0 /i 1 T-3 7TC lit 

+ 5^ ^-^a^ L m R N A 15 pmo J e , ##0!lT-&^ L DNA-RNA ^:^yif 
y d'? ^ U:d-g^ K150 pmole 5:75 mM Tris-HCI (pH 7.5), 0. 1 mM ATP, 10 mM M 

gci2, 5 mM i;5^2^7.^'r h-;k lo i dmso^?K{c^«?l, t4rna y*'-- fe* 
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{^mmtm i o o^e^r^int, ssss i o o i t- 1 6"c i 6i^F^sj^?$H± 

DNA-RNA ^^5:d-y =f5f^ K«r5iiSLfcm RN A 3 /i g i:^ 6 O^iOdT 

y.-j\,itmLtzpUl^^ ^--fv^ ^- 17292 trIBife) 1.5 Atg?:. 

50 mM Tris-HCl (pH 8.3), 75 mM KCl, 3 mM MgCls, 10 mM 

1.25 mM dNTP (dATP+dCTP+dGTP+dnP)^?Si{r^«?t. Mn^mM (^MJittSS 
) 2 0 Om&=Sr^llPt, ^4 2 0 1 T-4 2°C 1 B^r^^KiSSit^c. SJS?g$:7i 

— ;l/tfc^?:^f'^CV\ ^U-; h 5:50 mM Tris-HCl (pH 7.5), 
100 mM NaCl, lOmM MgCla, 1 mM i?i':jr h-J^^mWUzmMLtz, Ztiiz 

EcgRi i^m^^m) 1 0 os^i{Li:mmL, mm. 2 0 /1 1x^3 7x:i mm^m^ 

■\ttz. SJCI«5r7i>'-;Vaffim, y<\^yh^20m 
Tris-HCl (pH 7.5), 100 mM KCl, 4 mM MgClg, 10 mM (NH4)2SQ4, 50 fi e /ml 

om&.^^ML. 1 6TC1 6t^r^SJSSi±/c. SlS?«{-2mM dNTP 2 1 . i^iB 
MDNA Ifl (^MJtttS^) 4#{a. ;^mRNaseH (^Mit*fcS^) 0.1 

#{4?:^iDL, 1 2ri BIfF^oinI? 2 2°C 1 Bff^SfCi^li/i. 

MJSM 1 0 ti 1 $r:^J^®HB101 03>tfT> 1 0 0 Ai 1 tm-^Ltz'^. 

5 KSrEcoRI tM^'^^'f^^^'^^ Ti3n-:^ff}V^%^mizi^»tztz^. ^^ 
-fnt)$5 6 0 OhpO-i ly^—h^MLX^^tz, tl^tKDcDNA^^^Oieg^BB^J?: 

« Sa^U 5r *-r * w i: ^ ti 
^^M2 

e,^j-:sp^nlf >inRNA (BRLftSg) 5 /z g 1 llfil©:&J£-eJK U 

^^-ffcx ^i>:<^^-effii=¥^ y •:/5QfSt>z. #btifrmRNA 3 0 p m o 1 i:##|?!|-e 
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•^^L;tDNA-RNA:?f^ 3*?^ U';^-^ K3 nm o 1 50mM T 

ris-HCl (pH7. 5). 0. 5mM ATP. 5mM MgClg. 1 
OmM 2 -X;V*:^hxiJ >'-;V, 2 5 %d<Uxg^lx>if U 3-;i/;tf<^?£tc|§ 

ML. T4RNA';7!7-if (^SJiifcS?) 5 O^fir^r^iDt. ^^3 0^1^2 
OTC, 1 2J^ffflSlS*-&fe. S/S?S[^7xy-;i/fflfflm, x4f>'-;l/ttiS$:tf^^ 

DNA(idf + y :/a5{a*^t>*5 4 0 0#g{- Eco R 1 gPfi^r^l-'SO-X?. 
^:gc DNA=S:-&At?t^€>5tC^{i. JEc_o R I fi-fbU J; ^T4 0 0 b p^^r/t?: 
^^TSti-f T?*S. m^htz-:f3 7.K KSr Ec o R I j^ No t I X-m^tLtz^ 

^4 0 0 b p i:^2 5 0b p®>'^> ^'b^M.^*\'tz, Z(D Z iii^<^\^^-f^<D^ U — 
>-h^±^c DNA$:-^^■e^,^5^:Jilt)^^S. wOCi: ^rSl^-r-SytfeJ^^tJ^n 
~>C05' Mi^(D^^mM^^^LfztZ^. t^-f tt*E_c_o R I g|5{£CDT^C 
-^^^r t; zt^ ^ Vy^f- KtcS^f SiH^'Ji:. ^*i'(c^< ^-^^^n tr>mRNA 

ntr:^mRNA{±a-^Dtr>mRNAi: /S - ^ P tf > m R N A OtE-^ifelT S 
. 2^n->4'4ffi:6Sa-ifDtf>©, 8ffi*s^ - liTo 

:^:gc DNA^O — 

DNA-RNA^^5:ty rf^^l/r^g^KODfttJUtr, #%M(3) T'^i?L>S: 

v)'i^A±^)ziy.^v:^^\i-^m\'^xm.mmtmm(om^^n^tz. ^(dm. m 
Mm^^oDmiii o^(Di^%r{zm'j^^Ltz^K mihtitzmM^^i>^t^iiy°y^$. 

^■mm2xmnLtz. DNA-RNA#^ y^Vdjlp Uyt'^\^^m^^Ltzt; 
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•y^^OtrVmRNAS/z g=&. ##^(4) T'liiil tfc DN AKff>fT-:7°7 -f v- 1 

» 5 omfeCD E c o R I i:5 Omffi®No_L I "e?^<bL;tm> 7*5 ^' •y'- p K A 
1 4-117292 HSife) (O E c o R I . Not I M^t^ lust. 

l^nm^Wi)>i^-:f^7.$. K*ISSSL^-. -fyT.^ K^ E c o R I N_o_t I "CM 
itLtz^. Tioa--^f)\^n%l^mi-t^\-ftziiZ^. ^^-f^^*.^4 0 0 b p i: 2 
5 0b p(0/^> K5:^^L/c. :?■*^^^^£D c DN A^^(DifeSBB^J^ 

J; y^^L/-i: w c^i'n^ E c o R I (PTgSt-> U 3*5? :^ U :t 5^ 

c DNAS:-^^-e^^;t. 
t h7-f ^P-9-;b3--7ifflflg!**HT- 1 0 8 0*>e>^^5rffiV>-tPigLfcd?U 

(A) + RNA 1 0 /is^^MMi iimi^<D:M&-^ieSi'J >fk<t. y 

•fmmhtz. #<bnfcjKy (A) + RNAii##M'C^^LfcDNA-RNA=3f 
^ ^:d-y 3*5? K3 nm o 1 5 0mM Tris-HCl (pH7. 

5), 0. 5mM ATP, 5mM MgClg. 1 0 mM 2-^JVi3Zfhx. 

2 5%jKUa:^W>t?'U 3-;i'*^?Slc^^L, T 4 RN A U :**--if 
(^MJg^tSSl) 5 OmfiL^r^inL,- O/i 1 •X?2 QIC, 1 2B#r^KfS$-a:J^: 

SJS^«b*pKAl^i^^-T''7-rv-4:7--;i'^li>S:^, ^JSM 1 i: 1^ C 
S^l--^**i'TV^S/N^7;^.df-tr>^Meg?:3-K-rS c DNA05' ^^IB 
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7^^o^,^T^^^5:^^:^^^±SmRNA© 5' 5^^*^^ 'J SX® i: . ^ 

^XgJr J: U^^L;^c5' TfB^ [I] T^$ti€>DNA ;d-y=f 

5? ^ Ud-5^K3Z.l±DNA-RNA 4 ^ 5 :t U =f 5? ^ 9^ K?: T4RNA U 3? — tf ic i -5 T 
^±:gmRNA(3D5' 5f?«{C5Sf?«|{cftjt®iB2?!l€:^i-S DNA:^ U 
zl9.<?V7lrf- KX14DNA-RNA 5::d- y rf 5? ^ U sTf^ K «:#finT-5X51S:-g-t>, 

S'-dNi-dNs dNm-Ni-N2 Nr,-3' [I] 

(tzfzL. ^tfJ. dN{±dAMP, dCMP. dGMP. dTMPCD t^-f 4x;6^cD7^;d-:¥ U zKJt U 
;t5^K=&, N {iAMP , CMP . GMP . UMP ©l^-f n^J^OU jK55 K$:, - l± 

mwL^mt. ) 

2. fulB^ [I] -e^$nSDNA;d-y =f5li7U:i-f^KXl4DNA-RNA#^ 
nSmRNA- c DNA/x-f :3^y y K;&^»f L«: Vn^|S®£^R E 1 0D^^SP{4?: 

3. m^mimm<D:^mizj:i)mm-^titz. s' 5^S{cMiHDNA;?i-yrf5J^b 

^f^KXfiDNA-RNAdf^pt y rf3? ^ 5^ K355#in$ tl;^-^±gm R N 
A(03' 5^^<Dd<y Ax-;Kr, d Tx~;i'$:^T-5— ^fc^DNA^'^-f -^-iS: 
T iir, ??:«.^T-5£I£^^^ l- J; U B?fB^:i::gm R N A fzfflM^J ^c^-lt c 
D NA«r-^^-r« d *^t>^-5^:i::gc D NAO^lfi:;^^. 

4. lt:^]S2iBtfeo:)^«|{cJ:»JggJt$n;^:. 5' 5K«Slct&iBD N A:j- y rf5? ^ U 
;d-9^KX{±DNA-RNA:^r^52^yr^5C^^*5^ K*s#iln $ titz^±Am R N 
AOS' ^^CD/Ky Ax— d Tx — ;V'^r^1--5— ^ilDNAt^'^-r V — i& 

7 s i±. isk^^x-mmwrnmiz j: v mi^±Mm r n a izmmmjif^-m c 

D N A ^^-r -5 w ii b ^ -5 c D N A -^^tr^fe. 
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5r DNAtz.^gi-T'SXg^^ e.{r-&t>. ^±^c D N ASr-g-tfSaife^^^ -® 

6. gi^3«4fB®<D:&«fe{-*J^^T. Btfia-2is:^DNA:/5-f v-ti, MISS^^R 
E 2<D^^lfP{i$r'>Jfe< i:t,-®fi)fW-rsDNABf;^-efe»J. <t U SSJi 

-2^iIDNA7°7-Y V — iimRN A- c DNA/x-f 7 U y V(D-^^W^ 
MIS#^RE 1 i: RE 2T-m'(bT-5Xjgi:. MXgcDigm^?:. ^S(-^JIS^^ 
RE 1 fcRE 2<D^»r8P<a?:^1"^^^^'-t--7-f ^r— S/3>Sit?{cJ:-:3-C^g4 
itSXgi:. #f,n;tSI'fbmJfe^^i7^r-tfi©RNAgiJ4J-«:DNA(r^|ft-rsx 
t){C-g-t>. ^:fe:6c DNA€:^t?m^A^^^'-©SSJi:&^. 

7. DNA-RNAap^7:j-y=f5?>U:t9=-K. 
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